Introduction
============

The innovative attitudes and behaviors of employees have become a critical issue for businesses that continue to operate under modern disruptive competitive conditions. For this reason, innovation has long been regarded as the most important source of economic development and business growth. How to improve innovation in businesses is a topic of interest for both managers and entrepreneurs.^\[[@R1],[@R2]\]^ Academic research shows that innovation plays a central role in businesses. Macro-level evidence is supported by empirical studies showing that the level of technologic innovation, particularly at the firm and industry level, is a significant contributor to economic performance.^\[[@R3]\]^ Hence, it is inevitable that businesses focus on innovation.

Competitiveness and the rapidly changing environment have been linked to the participation of everyone working in the organization within an interdisciplinary framework, rather than leaving high innovation performance to a few distinguished individuals working in research and development.^\[[@R4]\]^ In addition, it is very important for health institutions to standardize their diagnosis and treatment behaviors and to strengthen control over medical quality.^\[[@R5]\]^ In this context, businesses and academics have recently increasingly discovered the importance of individual innovative behavior and have attempted to define individual characteristics that anticipate such behavior.^\[[@R6]\]^ Innovation results from change and is often destructive, risky, and costly. Innovation also requires persistence to change the existing order.^\[[@R7]\]^

Individuals must have individual innovativeness and selectivity characteristics to adapt to the developments and innovations that take place in every aspect of society.^\[[@R8]\]^ According to Li *et al*,^\[[@R9]\]^ innovation is defined as the combination of new ideas, including new concepts, science, technology, and theories. In terms of organizational behavior, innovation is defined as the application of creativity. Innovative individuals reveal the secret needs of their customers and perform top-level performance by creatively and effectively solving problems.^\[[@R10]\]^ Thus, innovative individuals are the foundation of innovative organizations.

Previous research has identified factors that initiate creative action, such as a mental schema, motivation, and reasons for employees deliberately engaging in creative initiatives.^\[[@R11]\]^ However, little is known about how someone\'s innovative behavior can manifest in an organization. For example, teams are units in almost any organization and social context. Simultaneously, the development of individual innovation is related to different disciplines such as education and management.^\[[@R6]\]^ The aim of the present research is to discuss whether there is a relationship between an individual\'s innovative behavioral characteristics and the level of socialization.

The aim of discussing this relationship is to uncover why it works in modern organizations whilst noting that one of the most important problems of individuals living in cities is loneliness. According to Yaşar,^\[[@R12]\]^ loneliness is a concept that is applied to individuals who cannot find their mental expectations in normal circumstances and who lack close, special relationships. Dahlberg *et al*^\[[@R13]\]^ define loneliness as the inconsistency between the desired and actual social relations of the individual. According to the authors, living with feelings of loneliness is not only a problem in and of itself, but also has negative effects on quality of life and physical and mental health. Tejada *et al*^\[[@R14]\]^ reported that personality traits are associated with an individual\'s sense of loneliness.

While the importance of open and effective information sharing among individuals for the development of innovation in organizations is noted in the literature,^\[[@R15]-[@R17]\]^ Batistic^\[[@R18]\]^ stated that institutionalization and socialization tactics within an organization could negatively affect the innovation process. In this context, the relation, if any, between the innovative attitudes and behaviors of the individual and loneliness is the fundamental problem addressed by studying this relationship.

Zhong *et al*^\[[@R19]\]^ described innovative behavior as the ability of the individual to produce original and potentially useful ideas, including the process of putting new ideas into practice. According to Li and Zheng,^\[[@R20]\]^ innovative behavior is the creation, promotion, and implementation of innovative thinking in an organization to enhance personal and organizational performance, enabling employees to use innovative thinking styles and to respond quickly and accurately to changes in customer demand. This behavior is a process of creating new problem solving methods, and starts with defining the problem, finding a solution, and applying these solutions to the organization.^\[[@R21]\]^ Newman *et al*^\[[@R22]\]^ stated that innovative behaviors, defined as employees' ability to produce and implement new ideas, are critical in terms of organizational innovation and ongoing competitive advantage. According to Korzilius *et al,*^\[[@R23]\]^ the innovative behaviors are important assets that enable an organization to succeed in a dynamic business environment.

Innovation as a mentality addresses the internalization of innovation by the individual members of the institution and the development of a supportive culture throughout the organization. When innovation encourages employees and the organization as a whole to innovate, it accelerates the emergence of appropriate innovations.^\[[@R24]\]^ Dyer *et al*^\[[@R25]\]^ expressed that there are 5 known skills that represent the distinctive features of organizations that advance new ways of thinking and encourage and support innovation. These skills are: (1) *Association*, to reveal the connection between questions, problems, or ideas from unrelated areas; (2) *To ask questions,* to challenge common wisdom; (3) *Observation,* to examine the behavior of customers, suppliers, and competitors to identify new methods of doing things; (4) *Practice*, to build interactive experiments and to provoke what is outside the usual reaction to see what insights may appear; and (5) *Network*, to meet people from different perspectives. Thus, innovative behavior requires the exchange of knowledge and ideas with others, according to the nature of the employees. The innovative behavior of employees provides concrete benefits to the firm as it must lead to a final output.^\[[@R26]\]^

Loneliness is defined as the inconsistency between the levels of an individual\'s desired and achieved social relations.^\[[@R13]\]^ According to Lamster *et al*,^\[[@R27]\]^ it is the desire for a distant perception of the inner distance to other people, and therefore a satisfactory and meaningful relationship. Loneliness in everyday life represents a context in which individuals do not have the opportunity for social interaction or the exchange of information. However, loneliness is also a situation that allows individuals to be free from social constraints, demands, and expectations, and to think and act without social pressure.^\[[@R28]\]^ Thus, it can be said that loneliness has a positive effect on innovative behavior.

According to Bozorgpour and Salimi,^\[[@R29]\]^ loneliness is an important indicator for life satisfaction and fragility factors. Loneliness is a basic phenomenon of life, and for this reason, it can be experienced at different levels by everyone at any stage of life. However, the characteristics that lead to social isolation in individuals may differ.^\[[@R30]\]^ For example, individual, self-perception, self-awareness, lack of self-confidence, or environmental factors, factors such as the loss of relatives, the effects of risk factors such as divorce, migration, social pressure, uncertainty, chaos, social interaction, and a lack of communication can trigger one another and leads to the alienation or loneliness of the individual.^\[[@R31]\]^ From this viewpoint, Seçim *et al*^\[[@R32]\]^ divided the individual\'s sense of loneliness into physical loneliness and psychologic loneliness. Physical loneliness refers to when there are no other people around, but psychologic loneliness is a state in which one who feels lonely even in large crowds. Thus, it is important to determine the causes of loneliness.

Methods
=======

Ethical approval
----------------

The study was conducted in accordance with the *Declaration of Helsinki* and was approved by the local ethics committee of the Sabahattin Zaim University (No: 3438). All patients signed an informed consent form prior to the start of the study, and all centers were monitored by an independent institution. The study was performed between January and October 2018.

Conceptual framework and research hypotheses
--------------------------------------------

The purpose of this study was to examine the effect of university students' sense of loneliness on their innovative behavioral skills. The research model that develops in this context is shown in Figure [1](#F1){ref-type="fig"}.

![The relationship between the two constructs.](cm9-132-171-g001){#F1}

When the concept of loneliness is examined, the 2 proposed sub-dimensions of loneliness^\[[@R32]\]^ should be considered, namely, *physical loneliness* and *psychologic loneliness*. Physical loneliness can be expressed as the absence of an accepted place in society, and emotional loneliness as the absence of an object of love in an individual\'s life.^\[[@R33]\]^ In this context, when the individual\'s loneliness situation is considered, these 2 sub-dimensions must be examined together. Individual innovative behavior consists of the sub-dimensions of *experience openness*, *risk taking*, *change resistance*, and *opinion leadership*, as developed by Hurt *et al*^\[[@R34]\]^ and the validity and reliability analysis conducted by Kiliçer and Odabaşi^\[[@R35]\]^ in Turkish. The exploratory factor analysis conducted by the authors of this study consists of a total of 3 sub-dimensions the endpoint creativity scale, experimental openness and thought leadership, and risk taking and change resistance. The research model developed in this context is shown in Figure [1](#F1){ref-type="fig"}. The study\'s main hypothesis can be expressed as follows.

H~1~: Individual loneliness has a significant negative effect on individual innovation behavior.

No existing research on health faculty students examines the link between an individual\'s sense of loneliness and individual innovativeness. In this context, it is expected that this research will provide a unique contribution to the relevant literature.

Individual information form
---------------------------

In the individual information form (IIF) created by the researchers, the participants were asked about personal information such as age, gender, education level, the grade they were in, their family structure, and their parents' attitudes. In the form, there were a total of 8 questions, 3 of which were open ended.

Individual innovation scale
---------------------------

The individual innovation scale (IIS) was developed by Hurt *et al*^\[[@R34]\]^ in 1977, and was based on the original "innovativeness scale" developed by Kiliçer and Odabaşi^\[[@R35]\]^ to measure the innovativeness of individuals. It is a Likert-type measurement with 5 options. Twelve of the scales were positive (1, 2, 3, 5, 8, 9, 11, 12, 14, 16, 18, and 19) and 8 were negative (4, 6, 7, 10, 13, 15, 17, and 20). The innovation score at scale is calculated by adding 42 points to the total score obtained by subtracting the total score from the negative items taken from the positive items; the lowest score is 14 and the highest score is 94. Individuals can be categorized in terms of innovation according to the scores calculated on the scale. If the calculated score is over 80 points, it is interpreted as "Innovative," between 69 and 80 points as "Leader," between 57 and 68 points as "Interrogator," between 46 and 56 points as "Skeptic," and below 46 points as "Traditionalist." In addition, it is not generally evaluated on the level of individual innovation. Individuals with scores higher than 68 are considered highly innovative, while those with scores lower than 64 are interpreted as lacking innovation.

In the IIS, "resistance to change" is composed of 8 items (4, 6, 7, 10, 13, 15, 17, and 20), while "experiential openness" consists of 4 sub-dimensions of 5 items (2, 3, 5, 14, and 18) and 2 items of risk taking (16 and 19). The common variances of the 4 factors identified as related to the items range from 0.415 to 0.628. The reliability coefficient for the whole scale was 0.82, while the "resistance to change" reliability coefficient of the size was 0.81, "the opinion leadership" reliability coefficient of the size was 0.73, the "experience openness" reliability coefficient of the size was 0.77, and for "risk taking" the reliability of the size coefficient was 0.62.

In this study, the factor structure of the scale determined by Kiliçer and Odabaşi^\[[@R35]\]^ was tested by confirmatory factor analysis. Confirmatory factor analysis is a type of structural equation model (SEM) that measures the relationship between observed variables and latent variables.^\[[@R36]\]^ In the study, the most commonly used goodness of fit indexes were used in the literature. The goodness of fit indexes (GFIs) after confirmatory factor analysis are shown in Table [1](#T1){ref-type="table"}.
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Individual innovation scale confirmatory factor analysis index values^\[[@R37]-[@R43]\]^
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The results of the analysis showed that the compliance statistics calculated by the confirmatory factor analysis were not within an acceptable level with the previously determined factor structure of the scale. Exploratory factor analysis was used to determine the factor structure on the sample of the scale. An explanatory factor analysis method was used to reveal the structural validity of the scale. The result of the Barlett test (*P* \< 0.001) showed that there was a correlation between the variables that were used in the factor analysis. As a result of the test (KMO = 0.875 \> 0.60), it was determined that the sample size was sufficient for factor analysis.

When the number of factors to be measured was determined, the scree plot was examined and found to be smoothed after the third factor. The factor structure is evaluated by repeating the factor analysis according to the number of factors to be protected according to the break point in the graph of the scree plot.^\[[@R44]\]^ Factor analysis of the scale was repeated and the 3-factor structure was assessed. Experience openness and opinion leadership was the first factor, the second was resistance to change, and the third was risk taking. The factor structure of the scale is shown in Table [2](#T2){ref-type="table"}.

###### 

Individual innovation scale factor structure
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The overall reliability of the scale was found to be very high at Cronbach alpha = 0.869. According to the Cronbach alpha and the reported variance value for reliability, the IIS is understood to be a valid and reliable tool.

The University of California Los Angeles loneliness scale
---------------------------------------------------------

The scale was developed by Russell, Peplau, and Ferguson.^\[[@R45]\]^ The scale, prepared in the form of 4 Likert types, consists of 20 statements that only reflect how people describe their experiences. The scale was later revised by Russell, Peplau, and Cutrona^\[[@R46]\]^ and finally by Russell.^\[[@R47]\]^ The University of California Los Angeles loneliness scale (UCLA LS) was first translated into Turkish and used by Yaparel in 1984. Later, it was taken up by Demir^\[[@R48]\]^ and the translation work was finalized and the Cronbach Alfa internal consistency coefficient was calculated as 0.96. The scale consists of 1 factor. Ten of the items of the UCLA LS, which is a 4-point Likert type, are positive (1, 4, 5, 6, 8, 9, 10, 15, 16, 20), and 10 are negative (2, 3, 7, 11, 12, 13, 14, 17, 18, 19). The rating of the items in the measure range from 1 with the statement "I never experienced this situation" to 4, which means "I experience this often." The individual receives the opposite points (1--4, 2--3, 3--2, and 4--1 points) to the options marked in questions 2, 3, 7, 11, 12, 13, 14, 17, 18, and 19. The highest score that can be taken from the scale is 80 and the lowest is 20. High scores indicate that individuals are experiencing more loneliness.^\[[@R48]\]^ Following the confirmatory factor analysis, the criteria for goodness of fit are given in Table [3](#T3){ref-type="table"}.
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Loneliness scale confirmatory factor analysis index values^\[[@R37]-[@R43]\]^
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The results of the analysis showed that the compliance statistics calculated by confirmatory factor analysis were not within an acceptable level with the previously determined factor structure. Exploratory factor analysis was used to determine the factor structure on the sample of the scale. An explanatory factor analysis method was applied to reveal the structural validity of the scale. The results of the Barlett test (*P* \< 0.001) showed that there was a correlation between the variables analyzed by factor analysis. As a result of the test (KMO = 0.880), the sample size was determined to be sufficient for factor analysis. When the number of factors was determined and the scree plot was examined, it was found to be smoothed after the second factor. Factor analysis of the scale was repeated and the 2-factor structure was examined, namely, the first factor of physical loneliness and the second of emotional loneliness. The factor structure of the scale is stated in Table [4](#T4){ref-type="table"}.
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Loneliness scale factor structure
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Since the factor load of item 4 in the scale was below 0.45, it was removed. The overall reliability of the scale was found to be very high at alpha = 0.889. It has been understood that the loneliness scale is a valid and reliable instrument according to the alpha and the disclosed variance value for reliability.

Data collection
---------------

In the Faculty of Health Sciences, students were informed about the pre-course research in their classes and written and verbal approvals were given. The students who agreed to participate in the survey received a questionnaire containing the questions of the "Personal Information Form," IIS, and the "UCLA LS" in the classroom environment. The students filled in the data collection form. In the study conducted with the distributor method under the control of the researcher, the response time took about 5--7 minutes.

Statistical analysis
--------------------

The SPPS 25.0 statistic software (IBM Inc., Armonk, NY) was used to analyze the data. The distributions of the questions were interpreted as frequency and the scale scores as percentages were interpreted as mean, standard deviation. Prior to the relational analysis, the total scores of innovation and the loneliness scale calculated for each participant were subjected to normality tests. Tabachnick and Fidell^\[[@R43]\]^ state that skewness and kurtosis values should vary between −1.5 and +1.5 in order for the data to show normal distribution. According to this, the total scores of the IIS (skewness = −0.926; kurtosis = 0.888) and the UCLA LS (skewness = −1.226; kurtosis = 0.987) were found to provide the normality condition. In the case of 2 groups in a comparison of quantitative data, an independent samples *t* test was used for the comparison of parameters between the groups. The 1-way analysis of variance test and the Bonferroni test were used to determine the group causing the difference in the case of more than 2 groups in the comparison of quantitative data. The results were evaluated at a 95% confidence interval and a *P* \< 0.05 significance level \[Table [5](#T5){ref-type="table"}\].
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Descriptive statistics of health science faculty students (*n* = 451)
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Results
=======

As seen in Table [6](#T6){ref-type="table"}, the participants were 143 (31.7%) nutrition and dietetics, 149 (33%) social service, 103 (22.8%) nursing, and 56 (12%) health management students. According to the age group of the students, 35.9% (162) were aged 19 and 56.3% of the students were female (254). According to the classroom situation variable, the students are divided into 2 classes as 166 (36.8%). In addition, 66 of the students (14.6%) were educated about innovation, 86% of family members were elementary family members, 55.9% were parents, 63.2% were living in metropolitan areas, and 55.9% defined their family as a protector.

###### 

Comparison of the participants' descriptive statistics with the loneliness measure point average (*n* = 451)
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It was found that the female participants showed exhibited more innovative behavior than the men. However, there was no significant difference in the loneliness status of participants by gender. In this context, it cannot be said that the reason for more innovative behavior among women is due to their being more social. However, when individual innovative behavior was analyzed by age variable, it was found that 23-year-old individuals showed a significant difference in the risk taking dimension compared to other age groups. According to the participant segments, it did not make a significant difference in terms of innovative behavior. When the relationship between educational attainment and innovative behavior was examined, it was seen that first-grade students had more points in the experimental openness and opinion leadership sub-dimension than the other classes. When this group\'s scores on the loneliness scale were examined, it was seen that the same group showed significant differences in the physical loneliness sub-dimension. They were found to exhibit more innovative behavior as the feeling of loneliness decreased. When the study of innovation education was examined, it was found that participants who did not receive education showed more resistance to change. This result shows that training on innovativeness makes participants more open to change. When the impact of the locality on the innovative behavior was examined, it was observed that people living in villages showed less innovative behavior and felt more alone. It was found that individuals with elementary families exhibited more innovative behavior. Remarkably, individuals with large families felt more physically lonely. Individuals who experienced democratic parenting received higher scores for innovative behaviors, and no significant difference in terms of individual loneliness was found in this context \[Table [7](#T7){ref-type="table"}\].

###### 

Comparison of the participants' descriptive statistics with the individual innovation scale point average (*n* = 451)
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Table [8](#T8){ref-type="table"} shows the following results: the sub-dimension of the "experience openness and opinion leadership" mean (48.510 ± 8.217), the "resistance to change" sub-dimension mean (10.046 ± 2.246), the "risk taking" sub-dimension mean (10.223 ± 2.547), the "IIS total" mean (72.849 ± 10.468), the LS "physical loneliness" sub-dimension mean (17.880 ± 6.459), the "emotional loneliness" sub-dimension mean (14.498 ± 4.814), and the "LS total" (34.503 ± 10.266).

###### 

The average scores of individual innovation scale and loneliness scale of health science faculty students (*n* = 451)
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###### 

Regression analysis showing the effect of participants' sense of loneliness on individual innovation behaviors
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When the effects of physical and emotional loneliness variables on the influence of the experiential openness and opinion leadership variable are examined, it is observed that physical loneliness has a negative effect on experimental openness and opinion leadership (*β* = −0.254). Emotional loneliness was found to have no significant effect on experimental openness and opinion leadership. When the effects of physical and emotional loneliness variables on the change resistance variable were examined, it was determined that physical loneliness and emotional loneliness had no significant effect on resistance to change (*P* \> 0.05). When the effects of physical and emotional loneliness variables on risk taking variables were examined, it was observed that physical loneliness has a negative effect on risk taking (*β* = −0.216). Emotional loneliness was found to have no significant effect on risk taking. When the total effect of the variables of physical and emotional loneliness on individual innovative behavioral variance is examined, it is observed that physical loneliness has a negative effect on individual innovative behavior (*β* = −0.267). Emotional loneliness was found to have no significant effect on individual innovative behavior. Finally, total loneliness was found to have a negative relationship with total innovative behavior (*β* = −0.239). Thus, the H~1~ hypothesis, which is the research hypothesis, has been accepted.

The findings have shown that the physical loneliness of individuals has a negative effect on their innovative behavior. In this context, it is expected that the socialization of employees within businesses will help individuals to exhibit more innovative behaviors. The increase of communication channels between individuals has an extremely critical presupposition for innovation.

Discussion
==========

In a disruptive competitive environment, businesses' survival depends on their ability to develop beyond traditional competition methods. That is why businesses need to devote themselves to innovation and make innovation a policy of their organizations. In the past, the focus of businesses on innovation has been discussed in a very broad perspective. According to the report "Innovation and Growth\" published by the Organization for Economic Co-operation and Development (OECD) in 2007,^\[[@R49]\]^ innovation and the ability to successfully demonstrate innovation was predicted to be an important determinant of the global competitive power of markets and nations over the following decade. As the report foresaw, in the decade that passed since its publishing, significant developments have occurred in the focus of businesses and countries with respect to innovative politics. In this context, both scientists and different industries have defined many innovations. In these definitions, while focusing on products, processes, and strategies, the relationship between the individual and innovation as a psychologic entity has been ignored. However, health enterprises are systems of individuals and it is not yet possible for them to undertake innovation processes without the individual.

This research is based on the individual as an innovation unit while considering the health field as the sector of study. Therefore, loneliness, which is one of the most important problems of modern humans, and innovative behavior are taken together. Could loneliness be a major obstacle to innovative behavior that requires open communication with the outside world? Based on this question, the research hypothesis was developed. The researchers aimed to test the argument that loneliness should have a negative impact on innovative behavior. Data were collected from health faculty students using the IIF, IIS, and UCLA LS. After the validity and reliability of the scales were determined with the SEM, the dimensions of loneliness and individual innovation were revealed. The data were analyzed using the SPPS 25.0 statistical package program.

There are many factors that affect innovative behavior. However, when these factors are examined, human psychology is revealed as the basis of all. For example, Bawuro *et al*^\[[@R50]\]^ stated that workplace happiness, organizational climate, affective commitment, and transformational leadership effectively influence innovative behavior. Bednal *et al*^\[[@R51]\]^ reported the effect of transformational leadership on innovative behavior. Zhou and Velamuri^\[[@R52]\]^ conducted research on key factors affecting innovative behaviors. These factors are reward and share, cross-functional cooperation, company innovation strategies, transformational leadership styles, leadership support, training, relationships between leaders and employees, group composition, resources and time, and praise. These studies emphasized the importance of the leader in innovative behavior.

In this context, the research hypothesis was tested using a regression analysis of the main theme of the study, which was that the feeling of loneliness would have an adverse effect on innovative behavior. Here, the regression analysis revealed that the emotional longevity of an individual was not found to have a significant effect on innovative behaviors, whereas physical loneliness was found to have a negative and significant effect on innovative behaviors. The negative impact rate obtained was −0.267. Thus, there is a very clear finding to understand, develop, and manage the underlying causes of individual innovative behaviors. If healthcare organizations want to be competitive, they have to build innovative organizational structures. When establishing such structures, they should prevent individuals from experiencing physical loneliness. It is inevitable for health institutions to develop individuals into innovation politics, especially by saving them from the feeling of physical loneliness.

Singh and Sarkar^\[[@R53]\]^ found that self-determination in the relationship between psychologic empowerment and innovative behavior is the factor that effects innovative behavior. However, job involvement has no direct or indirect effect. Taghipour and Dezfuli^\[[@R54]\]^ examined the relationship between organizational culture and innovative behavior. According to the authors, an open and free working environment, a harmonious organizational climate, and a warm sense of family have positive effects on innovative behavior. These findings support our research results. Ng and Lucianetti\'s^\[[@R55]\]^ social-cognitive theory argues that there are 2 important psychosocial factors that influence innovative behavior, namely, organizational trust and perceived respect. In an individual who feels psychologically safe, his or her anxiety over engaging in new initiatives decreases. The findings of our research are similar to this result. Physical loneliness reduces an individual\'s confidence in the environment and leads to anxiety in performing innovative behaviors.

The research has clearly shown that workplaces and organizational cultures should encourage significant cooperation from inter-individual competition. It is physical loneliness in particular, that is, the fact that there is no one around to contact the individual that is turning him or her into an operational machine. Therefore, when the individual becomes an employee of his/her student, he/she should exhibit their presence in the form of a continuous social touch.

It was found that women exhibited more innovative behavior than men. This is contra Cropley and Cropley^\[[@R56]\]^ who did not find a significant difference between gender and innovation capacity. Likewise, Leonga and Rasli^\[[@R57]\]^ did not find a significant difference between gender and innovative business behavior. Kabasheva *et al*^\[[@R58]\]^ found that women\'s perception of innovation is more appropriate than that of men. The present study also supports the results of this research.

However, there was no relationship between loneliness and the gender of the participants. This is in line with Shankar *et al*^\[[@R59]\]^ who found that social isolation is gender independent. Likewise, in Hawkley and Cacioppo\'s^\[[@R60]\]^ study, gender-independent results were obtained with respect to loneliness. The results of our study showed that loneliness was unrelated to gender for the individual.

Additionally, it was found that 23-year-old individuals showed a significant difference in the risk taking dimension compared to other age groups. According to the participant segments, this did not make a significant difference in terms of innovative behavior. When the relationship between educational attainment and innovative behavior was examined, it was seen that first-grade students had more points in the experimental openness and opinion leadership sub-dimension than the other classes. It was observed that the behavior is molded as the education level increases. However, the education process should be designed in such a way that the individual is considered to be more free.

Another point of interest of our research is that inhabitants of villages exhibited fewer innovative behaviors and also felt more alone. Physical loneliness is a negative condition for an innovation ecosystem. Thus, more innovative behavior is expected from individuals living in metropolitan areas. Individuals living in democratic families are also more innovative, while individuals feel more alone. These results once again reveal the link between culture and innovative behavior.^\[[@R61]\]^

This study has several limitations. First, it was only conducted with students from the faculty of health sciences. Second, participants live in Istanbul, which is Turkey\'s largest metropolitan city. It is a limitation that the research was conducted with university students living in a metropolis. Third, the sample size of 451 participants is another research limitation. Research with a bigger sample size may exhibit different relationships and effects.

In light of these limitations, further research can be conducted in different sectors and in different age groups. The development of tools and methods for implementation through empirical information gathered in the field will ensure that healthcare enterprises and nations are more competitive on the global stage. Simultaneously, qualified information accumulating in the academic field will lead to the development of new researchers. In this way, this research aims to provide a unique contribution to the relevant field.
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